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(54) HHCTPyMEHT JUIH XOJIOJlHOfl PA3JIAW TPYB 


1 

frbooperaote oiBoairca at MCTawttOOpaOoiKe, 
a p m uMwew fln* oopaflofia. emepenrit a tpy- 
6u n Moxer Cam acnonaaoaaao npH okojtib- 
Tenant o6p*Cotko iotnwttpariecacHX oTBepciai 
ipyfi sum nmpo-imcaMo- a anewawa nrra- 
jtet motoaom ne^wpMimcoHHore npom niinw 

(OOpffOMKXfl). 

fbaacra racrpyMeHT ana pnoaw TpyO, co- 
ABpxatnjift cTyrom»Ty» oopaatcy c Htnpccco- 

BAKKMMM KB KM fle^OpMKpyWHWMH KOAMttMK. 

to oca onptaica Buno/mena nBunotapaaocaet* 
imcnract # a cmocax onpasxa - panauoBMC 
otBcpcriM, to ropw Kontn - pwrnanuoie 
iudu, cootaiiotwiec* c oTBcpcrnxMa onpowL 
HscrpyMtRT anCxeH cacieMoi nonra ptfkwei 
XNAKOcm a o6pw)BaHHbic OTBcpcnurMH a naaav 

MX KIHtnbl (1]. 

Ptoacroneji^ROH cmukoh mcw^ noBepxHociwo 
Tpyfei h pa6cnnMM icojimdmm npH pa 60 re tto 

ro KHCTpyMCHTB fCBSMClCX flipOBOM CJTOH, 06* 

puyjoapolca b pciyiTiTaTC RarpeBa pa6oiCM 

MDCOCTU B nOJIOCTM HHCTpyMCHTS AO TCMTIC- 

paTypw «apoo6pax>samiB, oh pa6oTacr tojtmco 


2 

ino npcABapETCJttHO HarpcroMy ao TCMncpaiypbt 
ropamro w+opMHpoaaHWi Mcrajuia Tpyfta. 

HeAOCtaneoM^ noro KHcrpyMCHia abjmctc* 
to, no aa* noAroTOBKH k paoort oh tpeCy- 
cr sapaAKS ptoowefi jkhakoctmo nonocni a 
5 npeABtparenutoA pajaaw 3axoAHoro Komu 
xpyou. Ha bnxoaic io tpyow nooie okoito- 
kh* npooccca paaAata BucrpyMCHT HarpcBacTca 
AO TCMnepatypbi buwc napoo6pa30BaHH* pa6o- 
<*A xnAXOCin, ito BbowaaeT onpeAeneHHue 

,0 ntyooOCTM TIpH TKCnnyBTBUXR* ToTOOCTfc o6pa- 

6ot» OTBCpcntfl tixkm HHcrpyMc htom hcbm- 
ooKaa. 

Uena. «o6pctcmjw - hobwuichhc Ka^ecrea 
oCpa6oncB* 

15 nocTaBJieMRaa urn* AocntraeTC* tcm, no n> 
BecTHufi HHCTpyMCHT, concpxaiuHM noiiyw on- 
paBKy c HacwcHMMMH na hc« ne<t>opMnpy*>~ 

U0O4H 3/ieMC HTUMH » B CTCHKaX KOTOpOH BMHOJI- 

hchn paARajfbHwe otbcdcthh, a na Topuax 
20 fl c4>opp^wpywmHx jjTCMCHTOB, o6pafueHHbix OOHM 
k apyroMy, - paAKamnbie na3M, a iaK*e no- 
to*ooik paooqcH xcmakocth ann nona*m cc b 
o6pa30BAHHWc otBtpcnwMH m naMMH Kananw. 
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cHatixcH cMoinwpoBainmM b pacrowc onpaB- 
kh c B03Mo*HOCTbio occboto nepcMruicHHH no 
miM ujtoxom c nopumcM, ra HapyttHofi no- 
bcpxhocth KOToporc Bwno/mcHa KOjaucaaji npo- 

TOW8, COCAHHCHH3J? C nOAOCTbW IIlTOKa H C 5 

oahhm H3 pajwajiWiMX OTBepcnm onpaaxH, a 
nonocr* urroKd cocnjmeHa c hctowhkom pa(fc> 
«JCH *HAKOCTH, B Ka<lCCTBe KOTOpOH Hcnonb3o- 
'Ban* cMajbiBaiomaH aotAXOCTb. 

ILa qcprorc noxaoaH oGuikh bka npcmnrac* 10 

Moro HHCTpyMCHTa, paapcD. 

MHCTpyMCHT cojxepxHT KopnyoonpaBicy 1, no 

OCH OnpaBKR BbOTQAHCHO iWJIHHnpOTCCKOC OT- 
BCpCTHC C pa3MCIUCHHMM B KCM nOUBWKHMM 
3J1CMCKTOM - nOJIblM tUTOKOM 2 C HOpiflHCM, f5 

BbmojmeiofbiM saoAHO co iutokom. Ha nopw- 
ne BMnoraeHa KOflmcBaA npoiowa 6, cocah- 
iieiauui c nonocrbio e nnoKa. B crcKKax ori> 
pan kb npcAycMOTpcHW panHajn>m>ic oTBcpcnw 
a an* nonBona cMa30*iHOH hoiaxocth k nasaM TO 
6 ita Topoax AC<t>opMHpyK)UiHx 3jicmchtob 3. 
LJtok, ycranoBJiCKHMft c bo3moxhocti.io bo> 
b paTMo-nocTynaic JibHoro rotwceww b nonocra 

OnpaBKH OTHOCHTeAbHO pajuunkHMX OTBCpCTKH 

b CTCincax, npcncjioBarcjibHo pacnpcxwnHCt no- 2$ 

TOX CMJ30HHOH 3KWQCOCTR K 30H3M o6j*60TXB. 

Pa6o«mc 3acmchtw 3 c yBCJDWHBaiomKMHca 
k Btixojjy nHaMCTpaMH noca*cenbi hb AHJiHHAr 
pinccxyw «QCTb onpaBKH, iuiothoc npH*an*c 
Apyr k flpyry pa&rofx 3ji€mchtob h yncpMHHC^ 
hx b raxoM cociobhhh o6ecnc<otBaeTCJi rafixoi 
4, HaBinromaKNueBCfl Ha nepcnmoxi lacr* oiv 
paBKH* 

Pa6oTy HHCTpyMCfrra mojkho npocncAHTb Ha 

npHMCpC odpaCOTKH OTBCpCTHH flHaMCTpOM 

70r°^MM npH npoTHnroaHHH saroTOBXH S3 Tpy" 

6M C BJUMCTpOM OTBCpCTHfl 67 MM R TOJnUH- 

notf ctchxh 10,5 mm, MaTcpHan - napKOHHft. 
hho6hcbwh annas MBpxH 3—125. 

06pa6dTK8 npOTOBOAHTC* H» BCpTHKa/n»ROM 

npecce MOflCOT 1T-63V) c yawmeM 100 tc. m " 
MjicTpyMCHT saxpcnjwcTCH b BcpxHCH rpawp- 
cc npecca, oTBepcme b Tpy6c paaflaxrr Ha 
pasMep 70 4 °' fl MM c HaGopoM pa6orox 3JIcmch- 
tob HapyxHMMH xmaMctpaMH cootbctctbchho: 
67,50; 68,75,7035; 70,55; 70,06 ♦ 70,08 mm. 4$ 
HpH o6pa6orxc Hapy*oam OTfiMeTp Tpy6bi yBC- 
jmTOBacTOi AO 90 mm, ynpyra* ycaxoca coctbb- 
jwct 0,47 - 0.52 mm, Bcmroma ynpo*mcHHO- 


ro cnoH - 1000 1100 mkm. npH ABH*c- 
hhh HHCTpyMCHTa BHH3 ripn nonxoAe k Bcpx- 
HeMy TOpuy 3aroioBKH 5 a urrox nocrynacT 
CMa30?ma* JXHAxocTb (Macno HRnycrpHajibHOC 
20- 30), koto paii HanpaBHHCTCJi wpc3 paaHajib- 
hwc OTBcpcTHJi b onpaBKC x paiwajibHNM na- 
3aM Ha Topuax nepBoro ne<j)opMHpyiomcro 
3JicMCHTa* npn nocncAywmcM abh^cchhh HHcrpy- 

MCHTa BHR3, OTTOK flCpCMCDiaCTOI BBCpX H 

nocneaoBarcjibHO pacnp^iienncT CMaaowyx) nuv 

KOCTb K flC4w>pMHpyi0UlHM 3JieMeHT3M. IlpH 06- 

paTHOM xone HHcrpyMCHTa unox B03BpamacTc* 

B HM3KHCC HCXOflHOC nOHO)KCHHe, ACTaJIb H3BJ1C- 

xacTCH R3 onopHoro craxaHa h uhxji noBTop* 

CTCH. 

3KOHOMJnCCXHMr D^XJXXT OT HCTOJIWOBaWW 

npcurtaracMoro HHCTpyMCHTa npn h3totobjichhh 
komiutcktb fleTiJicH la annap»T cocraBJiHCT 
50 twc py6. 3a ctct yMCHMHCHHH npHnycxoB 
npH oxctfraTcnuiOH o6pa6oTxc h aaMCHW onc- 

paOHH paCTO*OCH OTBCpCTHH Ha flC(|)OpMaUHOH- 
HOC npOTHTHBaHHC 6C3 CHHTHfl MCTaHiia* 


<P0pMyJia H306pCTCHHH 

HHcrpyMCHT tm* xohoahoh pa3Aa<m Tpy6, concp- 
TKzuvak nonyw onpaaxy c nacaxcHHUMH na hcc ack 

(^OpMHpy lUtUHMH 3J1C MCHT3MH , B CTCHKSX KOTO 
pOH BbOTOJIHCHbl pajDOJIMIMC OTBCpCTHfl, 8 HB 

Topuax Ac4x>pMHpyiotioix 3jicmcrtob, oCpaiacH- 
hmx oxchh x apyroMy - paAHanwnrfe na3U, a 
xaxxcc hcwoooc pa6cwcfl khakoctn iuih hoab- 

TO CC B 06pa30BaHHb!C OTBCpCTRHMH H nB3aMH 

xaflanbi, oTJiHiawmHMTcH tcm, 
«rro, c tiejiMO ik>bmiuchhh xanccrBa o6pa6oTKH, 

OH CHaGxCH CMOHTHpOBa HHMM B nOJIOCTH OH- 
P3BXH C BO3MO3KHOCTU0 OCCBOTO I1C pCMCIUCHHJI 

noAUM iutokom c nopuiHCM, Ha HapyjxHOH no- 
BcpxHOCTH Koroporo BMjio/iHCHa xojn>ucBaji npo- 
TO«oca, cocAHHCHnaH c nonocrwo unoxa H c 

OAHHM R3 paAHaAbKLDC OTBCpCTHH, t nOAOCT* 
UTTOXa COCAHHCH3 C HCTOWHXOM pafolCH JXHAr 
KOCTH, B KSHCCTBC XOTOpOH HCTtOAb30BaHa CM3- 

3bmax»inaji whaxoctu 

MCTOTOHKH HH({)OpMaUHH, 
npKHHTNC BO BHHM8HHC npH 3KCnCpTH3C 

K ABTopcxoc cb hactc HbCTBo CCCP N* 614862, 
kju B 21.0 41/02, 13.UJ6 (npoTOTHn). . 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 


2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 1Q0 ^m. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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